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No. 2 


The National Parks— 
Threatened Heritages 


HERE ISN'T MUCH TIME LEFT before we Americans must come 
Tc a final and irrevocable decision, namely, do we wish to 
preserve our National Parks or do we not? There are those 
who say no decision is necessary, claiming that the National 
Parks are safe enough while at the same time endorsing pro- 
grams which gradually, step by step and year by year, would 
whittle them down until one day, a generation or two from 
now, nothing but the shells of these irreplaceable regions would 
remain. Last year the Olympic National Park was under attack; 
this year the Dinosaur National Monument is under attack: 
next year still another will be the target of those who are blind 
to the eventual outcome — the gradual dissolution of our 
nation’s few remaining natural heritages. 

Unfortunately, the arguments for breaking into the sanctity 
of the National Parks are always persuasive, practical and 
soundly reasoned — on the surface at least. Water is needed 
from this one, timber from that one, minerals from another. 
From a purely material point of view the arguments for incur- 
sions into the National Parks are dificult to deny. The fallacy 
in these arguments is that the National Parks were established 
as recreational and indeed spiritual assets for our people. It 
happens also that they serve as the last remaining sanctuaries 
for some species of wildlife which otherwise would disappear 
forever. 

The National Parks cannot be used to meet material needs 
and at the same time continue to provide our people with the 
intangible and yet more lasting and potent values for which 
they were created. It has come to a point now when com- 
promise will ultimately prove fatal. ‘he simple truth is we have 
accepted from those who went before us the pledge of trustee- 
ship of these heritages not in the interests of ourselves alone but 


for all of our people through the long years that le ahead. 


Seine shen 


The Biologist’s Point of View 


By ROBERT M. YERKES 


HE Gotp Mepat of the New York Zoological 
Society was presented, at the Members’ Meet- 
ings on the nights of January 26 and 27, to Dr. 
Robert M. 


President Osborn described as “a true pioneer in 


Yerkes of Yale University, whom 
comparative psychology and animal behavior, 
whose lifetime work in this field has justified his 
title of the Dean of Comparative Psychology.” 
Dr. Yerkes’ remarks in acceptance of the medal — 
Roberta W. 
Yerkes —are such a wise and temperate state 


delivered by his daughter, Miss 
ment of the biological scientist's point of view, 
that we have had many requests to publish them. 


Dr. Yerkes’ address follows. 


HIS RECOGNITION by your Society of what 

I have done as scientist is an extra divi- 

dend for labors whose rewards already 
have far exceeded my expectations and hopes. 
Sixty years devoted to the study of the behavior 
of man and other creatures have failed to provide 
me with a pattern of response fitting this situ- 
ation. | am both elated and humbled. I highly 
respect the New York Zoological Society, which 
in many ways has facilitated my studies, and ] 
am deeply crateful for the honor its Trustees have 
done me in designating me as medalist. 

For me the Society is represented by notable 
services of education, of research, and of conser 
vation. ‘Vhe famous Zoological Park provides for 
richly entertaining, educative experiences, and 
also for more serious naturalistic studies of our 
animal world; varied biological research is pro 
moted and conducted, near and far, in field and 
special observational stations, as well as in the 
Zoo, and conservation is convincingly presented 
as necessary for improving and preserving condi 
tions favorable to man’s welfare. 
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As an aside, 


relative to conservation, | remark that both man 
and his cousins the great apes are extremely 
wasteful and destructive of their natural re- 
sources. This peculiarity may cause the genus 
Homo to disappear from the earth unless it is 
either correctively modified or compensated for 
by the control of population increase. 

Today our world, which | consider well worth 
improving, urgently needs more such organiza- 
tions as this Society to create and support ser- 
vices of enlightenment which make for open- 
mindedness, cooperativeness, and, above all, 
honesty with oneself and one’s follows. 

The injunction “know then thyself” is gen- 
erally accepted as wise, but few discover how 
Surely it is not by isolating man from the world 
of which he is a part, or by concentrating atten- 
tion on him as if he were an independent object. 
Instead, research to be most fruitful must be 
comprehensive as well as intensive and_thor- 
oughly objective. Often for answers to questions 
about ourselves we must turn to other organisms 
which are simpler, more readily available, or 
otherwise better suited to controlled observation 
and experimental use. Every creature has special 
values for the scientist, even though his primary 
interest is in human problems. In decades dur- 
ing which I have used chimpanzees and other 
primates as my principal objects of study and ex- 
perimental subjects, experience has taught me 
that they have many values which are supple- 
mental to those of human subjects, and from 
them I have learned much about behavior, its 
principles and products, that I probably should 
not have learned from man. Naturally I have 
come to think of our laboratory-bred chimpanzees 
as informational gold mines for the comparative 
psycho- biologist ee many other specialists. 


But as I now consider the lessons of experience 


R. ROBERT M. YERKES 

en though relatively few 
s may be scientists occu- 
ionally, everyone can and 
uld be scientific in spirit 


and understanding.” 
(Photo by Dellenback) 


I am still more impressed by the significance of 
some general conclusions to which I have been 
led than by facts, principles, or values discovered 
to or by me. In concluding these remarks | 
should like to present examples. 

I am convinced: That individual success de- 
pends primarily on self-knowledge and its intel- 


ligent application in daily life; 

That all natural values, not merely those of 
behavior, may be studied scientifically, described 
with increasing accuracy, and within limits modi- 
fied and controlled; 

That even though relatively few of us may be 
scientists occupationally, everyone can and should 
be scientific in spirit and understanding; 


That the complete or well-rounded and satis- 
factorily educated person must be scientifically, 
humanistically, and artistically minded, what- 
ever his vocation or means of livelihood; 

That among the so-called “learned professions” 
and the hundreds of callings not thus classified, 
the one which is potentially the most important 
and the most deserving and demanding of our 
respect and support, is education. 

And now I end as I began by pointing to the 
extraordinary importance, in the improvement 
and survival of Homo sapiens, of education, re- 
search, and conservation, each of which is a 
major activity of the New York Zoological 
Society. 
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SEABIRD CITIE 


By BEN EAST e Field Editor, Outdoor Life 


HE FIRST SEAFOWL CITY I ever saw was a 

nesting colony of Common Terns on a 

small island in Saginaw Bay, the wide 

arm of Lake Huron that separates the thumb of 

Michigan’s lower peninsula from the rest of the 
mitten. 

Lone Tree Island is a low, sandy crescent ris- 


ing out of shoal water two or three miles offshore 


at Sebewaing, surrounded in summer by dense 
green beds of rushes. It is unpeopled, and save 
for duck hunters who shoot there in autumn 
human beings rarely set foot on it, since there is 
little to lure visitors ashore or compensate them 
for wading or poling through the rush-grown 
shallows. All summer long Lone Tree is a place 
by itself, a wild and lonely place, set apart in its 
ereen jungles, where the only sounds are the 
whisper of the bay winds, the liquid songs of 
Marsh Wrens and Redwing Blackbirds, and the 
endless mewing of the terns. 

We waded ashore that July day from a small 
skiff. The island rose no more than four or five 
feet above the water, a curving hogsback a quar- 
ter mile long, grown up with willows and scrub 
aspen at its wider end. There was a tangled 
growth of grass and weeds along the ridge for 
its entire length, and between that belt of vegeta- 
tion and the rush beds that crept in to the water's 
edge lay a rim of sandy beach, open save for 
sparse clumps of weeds and bushes. 

It is on that open beach that the terns nest, 
sheltered from the sea by the shoal water and the 
rushes. They have never been counted but in a 
good summer, when the water level of Saginaw 
Bay, in common with the rest of the Great Lakes, 
is low and a wide strip of beach is uncovered, 
there are not fewer than 5,000 of them. In years 
when the waters creep shoreward through the 
rushes, higher and higher, inundating the beach 
and flooding their nesting places, they abandon 
the island. I have been on Lone Tree, on occa- 


Herring Gulls, wary and gener- 
ally vociferous, keep watch above 
their collection of nests on the 


Huron Islands of Lake Superior. 
(All photos by the author) 


sions since that first visit, when there were fewer 
than 300 birds there at the peak of the nesting 


season. 

They were present in force the day I saw it 
first. Terns swarmed up from the beach as we 
waded through the rushes, black-capped, long- 
winged, graceful, white swallows of the sea, hang- 
ing in a dense eddying cloud above our heads, 
filling the air with their endless plaintive din. 
We had come to the largest nesting city of Com- 
mon Terns on the Great Lakes. 

Three of us spent the day there, photographing 
birds and nests and fledgling young, and banding 
the latter with the numbered aluminum anklets 
of the United States Biological Survey, later to be 
incorporated in the Fish and Wildlife Service. 

We found no lack of birds to band. ‘The beach 
was alive with young terns, some so recently 
emerged from the egg that they were still wet and 
bedraggled, some fluffy dry chicks that scrambled 
over the rim of their shallow nest at our approach, 
still others big enough to run off and hide in the 
grass and weeds or elude us by swimming boldly 
out into the bay. I cannot recall now how many 
we banded, but I know we were limited only by 
the number we could catch and handle. 

By the time we went back to our skiff late that 
hot summer afternoon I had come to the conclu- 


This rocky, broken shoreline of 
Lake Superior is an ideal nest- 
ing place for gulls. Here they 
circle above a nesting colony. 


sion that a seabird colony is one of the most fasci- 
nating spectacles in nature. ‘That was many years 
ago and I have not changed my opinion. A 
crowded seafowl city, alive with noise and color 
and smell and motion, remains for me to this day 
an unmatched wildlife display. Since then I have 
seen many bird colonies larger and more populous 
than Lone Tree. I have visited the nesting places 
of Caspian ‘Terns and Herring Gulls on the Great 
Lakes, and seen a tawny summer-yellow meadow 
on Bogoslof Island in Bering Sea dotted with the 
slovenly nests of big Glaucous-winged Gulls. I 
have watched the great mixed colonies of Murres 
and Auklets, Pufins and Cormorants, Kittiwakes 
and Fulmars, on the sea cliffs of Alaska, the big- 
gest and most spectacular seafowl cities on the 
North American continent. But for me all such 
colonies, large or small, weave a special spell. 

Of those I have seen there are a few that I 
remember best, of course, just as a world traveler 
remembers London and Paris and Rome among 
human cities. 

There is, for example, the low, shingly reef 
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Kittiwakes nest on the steepest 
and sheerest of rock walls, for 


a very slight projection is all 
they need for attaching the nest. 


called Shoe Island, in the Beaver group at the 
north end of Lake Michigan. It is a tiny dot of 
land in the empty and wind-stirred reaches of 
the big lake, no more than a pin-point on the 
charts in the wheelhouses of the big grain and 
ore freighters, 400 yards long and a fourth as 
wide, a wave-heaped reef of gravel that rises 
barely clear of the sea. Yet in summer, when the 
Caspian ‘Terns come back to it to nest and rear 
their young, the lonely reef harbors not fewer 
than 10,000 breeding birds. 

I know no other bird city anywhere more 
densely inhabited. Even the great communities 
of the Pribilofs, where Murres and Auklets, 
Pufhns and Cormorants crowd the ledges of the 
sea cliffs in closed packed ranks and where the 
total population is numbered almost certainly in 
the millions — no man has, so far as I know, ever 


38 


attempted a census there — do not outrank the 
Shoe Island tern colony for density. 

The Caspians make no pretense at nest build- 
ing. They do not even bother to excavate a shal- 
low hollow. The eggs, grayish-olive or buff, with 
brown spots, most often two in number but occa- 
sionally one and more rarely three, are laid on 
the bare shingle in whatever site chances to 
please the fancy of the female tern. 

I have known a summer gale, driving pounding 
seas high on the beach, to wash away and de- 


stroy hundreds of the eggs. In the early days, 


MEET 


Me 


The Murres persist in returning 
to Bogoslof, although eruptions 
of the volcano must have brought 
disaster to them in many seasons. 


both the Beaver Island Indians and fisherfolk 
used to come to Shoe Island regularly to gather 
the eggs for food. ‘Their method was to visit the 
place as soon as the laying season was under way, 
heap or destroy all the eggs in sight, and then 
return a day or two later and collect for the table. 
That procedure insured fresh eggs, and I have 
been told by the old Irish fishermen of St. James 
that tern eggs could not be told from those of 
domestic poultry so far as flavor was concerned. 


‘The egg gathering reached such proportions that 
forty-odd years ago leading Michigan ornithol- 
ogists predicted the certain extinction of the Shoe 
Island Caspians and other seafow] colonies on the 
Great Lakes if it were not halted. Apparently the 
practice died out shortly after that, however, and 
the birds nest and rear their young undisturbed 
now, safe in their lonely retreats. 

Walking over Shoe Island in nesting time calls 
for extreme care to avoid trampling the unpro- 
tected eggs underfoot, since they are almost per 
fectly camouflaged as they lie among the ege-sized 


pebbles. In July, when the breeding season is at 
its height, a man could walk from one end of the 
island to the other and crush tern eggs at every 
step if he chose to do so. ‘he nests are no more 
than a pace apart the length and breadth of the 
reef and when the birds settle down at the nest 
sites they cover the whole island with a living 
blanket, ‘almost touching one another with their 
long, pointed wings as they alight. 

The effect is easier to imagine if you keep in 


Red-faced Cormorants dof a 
steep hillside in the Aleutians, 
finding safe nesting sites where 
an intruder hardly dares to climb. 


mind that they are among the most strikingly 
beautiful of all our seafowl, too. Not without 
cause is the Caspian often known as the Imperial 
Tern. He is big, averaging more than twenty 
inches in length and with a wingspread_ nearly 
double that. Snowy white underneath, with a 
pearl-gray mantle over his back, black feet and 
legs and a black cap on his head, his crowning 
glory is a strong, pointed bill of vivid coral red. 
I know of no sight on any beach more colorful 
than the great Shoe Island colony taking wing, 
rising with incredible grace against a background 
of deep blue sky and deeper blue sea, thousands 
of snowy, red-billed seafow] leaping skyward as 
if at a single sharp command. 

For me it is one of the great and unsolved puz- 
zles of that colony, and others like it, that each 
parent bird knows and identifies her own nest 
and her young after they are hatched. There is 
never any confusion or uncertainty on that score. 

The island has little cover, only a sparse growth 
of low weeds, the seeds of which must have been 
carried there by the wind or on the feet of the 
terns themselves. When I first visited the place 
in the summer of 1926 there was not a blade of 


any green thing growing on it. In unprotected 


The descriptive name of “‘little captains’’ is 
applied by the Aleuts to the Crested Auklets. 
These small birds nest in the cliffs or among 
the water-worn boulders tumbled at their foot. 


locations the fledgling terns appear to suffer 
greatly from the blazing heat of the summer sun. 
Most of them desert the nest site as soon as they 
are able to run about and seek what shade they 
can find under a weed clump or beside a drift- 
wood log. But no matter how they may be scat- 
tered, the old terns find and know their own 
families unerringly and display open hostility to 
any little stranger that comes around begging for 
a handout. Two of us once watched an adult 
Caspian, probably a female, that we could iden- 
tify by a deformed foot, return time after time 
and give small fish, caught in the shoal water 
around the reef, to the same pair of chicks, one 
still in the nest, the other hiding under a weed 
some thirty feet away. 

As often happens in bird cities, there is a 
minority group in this colony, and like many 
minority groups they do not have a happy time, 
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A few pairs of Ringbill Gulls make up this alien 


segment, and it is strange they should choose to 
nest there for there is a big colony of kinsmen 
of theirs, Herring Gulls, on neighboring Hat 
Island only a mile or so away. Certainly the Ring- 
bills are more closely related to the other gulls 
than to the terns, but maybe they would fare 
even worse among their relatives — and know it. 
At any rate, they go on nesting in a little group 
by themselves at one end of Shoe Island, resented, 
always on the defensive, their young not daring 
to wander up among the Caspians. 

Next to that crowded tern city I think the sea- 
fowl colony that is etched most sharply in my 
memory is a Pacific Kittiwake community on the 
cliffs of Whale Island, a short distance outside 
Kodiak harbor on Kodiak Island in Alaska. 

The cliffs are a vertical wall of rock looking out 
over the sea, seamed and broken along their face 
by countless crevices and small ledges and jutting 
projections. It is on those narrow shelves that the 
Kittiwakes crowd their shabby nests of dry grass 
and dead seaweed. 

The cliffs rise sheer from the boulder-strewn 


beach some 200 feet to a grassy meadow of vivid 
green, the incredible green that characterizes 
much of the landscape from Kodiak westward 
through the Aleutians. The rock wall extends for 
almost a mile along the shore. And in nesting 
season all of that frowning barrier is white with 
Kittiwakes packed in close ranks. Anything that 
alarms a fragment of the great colony sends sea- 
fowl tumbling down from the cliffs in a living 
cataract and until quiet is restored they eddy out 
over the sea in a swirling white cloud like snow 
blown across a field on a blustery winter day. 
Unlike most fledgling gulls, the young Kitti- 
wakes must remain in the narrow confines of 
the nest until they are able to fly. Any straying 
over its rim, any tendency toward the juvenile 
exploring most young seabirds indulge in, would 


send them tumbling to the rocks far below. It 
almost never happens that one falls. 

We attempted to compute the number of Kitti- 
wakes in that colony on the basis of the total area 
of the cliff face and the average amount of space 
each pair occupied. We could make only the 
crudest calculations, but I believe the population 
must run into the hundreds of thousands. 

Spectacle that it is, however, it is dwarfed both 
in immensity and numbers by the bird colony 
that lives each summer on the sea cliffs of St. 
George Island, the smaller of the two Fur Seal 
islands in the Pribilof group in Bering Sea. 

The cliffs of St. George rise a full thousand 
feet from the sea at their highest point and con- 
front the stormy, fog-shrouded ocean for almost 
five miles in an unbroken wall of rock. And every 


Agile, quick and sure-footed on 
the steepest slopes, Blue Foxes 
prowl the cliffs and raid nest- 
ing colonies in the Pribiloffs. 


Tufted Puffin’s nesting bur- 
vy might remain unnoticed in 
tall grass, if the bird did 
+ stand such grotesque guard. 


shelf, ledge and projection on that great face 
shelters its quota of Murres, Roker Puffins, 
Cormorants and Red-legged Kittiwakes. 

Crested Auklets, the “little captains” of the 
Aleuts, queer small seafowl with topknots curved 
forward over their bright red bills, nest in crevices 
and recesses in the cliffs or among the huge water- 
worn boulders at their foot. Paroquet Auklets, 
smaller and crestless, share the same locations. 
Puffins, the “old men of the sea,” 
eggs far back in the crevices or excavate shallow 


lay their single 


burrows for themselves in the volcanic soil along 
the top of the cliffs, and stand for hours near the 
entrance to the nest site, staring watchfully out 
over the sea, solemn and a little ridiculous, like 
small caricatures of a pompous judge in a yellow- 
ish wig. 

Red-faced Cormorants build their bulky nests 
wherever they can find a suitable spot, often on 
big flat- topped rocks down by the sea, where surf 
net tide boom and swirl endlessly only a few feet 
away. Murres far outnumber all the others. ‘They 
cling wherever there is a foothold, laying their 
big top-shaped eggs on the bare rock on shelves 
so narrow it does not seem they could find room 

brood. ‘They crowd the ledges like white- 
fronted soldiers in close order drill, standing erect 
as penguins. They are slow to take alarm but if 
frightened sufhciently they dispel the illusion of 
really being small penguins of the north by pitch- 
ing down to the sea in strong and rapid flight. 

I overbalanced a big rock at the top of the cliff 
one July day and sent it bounding and crashing 
hundreds of feet down to the sea, and with the 
thunder of its fall a quarter mile of the cliff face 
exploded into life, a milling horde of birds that 
staggered the imagination. Population estimates 
are close to meaningless in such a place, but I 
am sure that on that towering wall and in the 
crowded Least Auklet colony in a big boulder 
field a short distance back of it, well over a mil- 
lion birds nest each summer. The little Auklets 
make their nests among and beneath big blocks 
of rock and their aren are beyond counting or 
calculating. 

There, as in the Shoe Island tern city and many 
other seabird communities around the world, egg 
gathering was once a common practice. ne 
Aleut Trade used to clamber down or lower 
themselves over the cliffs to raid the ledges. On 


A, 


Walrus Island, a low table of rock a few miles 
away, hidden beneath a carpet of seafowl in 
nesting season, the task was even easier. The 
Aleuts collected eggs there by the baidar load, a 
baidar being a big open canoe much like the 
umiak of the Eskimos. It was formerly the cus- 
tom, too, of the Aleut boys to lie in wait at the 
top of the St. George cliffs and knock down the 
Least Auklets with clubs and nets as they came 
homing from their sea pastures in late afternoon, 
swarming above the rock wall like clouds of bees 
returning to the hive. But St. George is part of 
a federal bird reservation now, along with Walrus 
Island and the rest of the Pribilofs, and the sea- 
fowl and their eggs are safe from molestation. 
Perhaps the strangest of the cliff cities of 
Alaska is the nesting colony of Murres on Bogos- 
lof, the volcanic land dot whose beaches are also 
home to a huge breeding rookery of big yellow- 
brown Steller Sea Lions. Bogoslof is the peak of 
an active volcano building on the floor of Bering 
Sea and it has erupted and changed shape so 
in the last two centuries that the 
early Russians knew it as the disappearing island. 


many times 


The eruptions must have brought disaster to the 
great Murre colony many times, yet the birds 
return there persistently to breed, crowding every 
ledge of the cliffs and even nesting in densely 
packed masses on flat slopes of volcanic ash and 
debris. 

The Murres share their lonely island with a 
colony of Glaucous-winged Gulls, and where the 
sea wind comes sweeping in over the cliffs the 
gulls ride the air currents like graceful, effortless 
ships anchored in a stream, hardly more than 
arm’s length away from the Murre ledges. They 
dare not raid as long as the sharp-billed Murres 
remain on guard but if an egg is left undefended 
they pounce and carry it away as a hawk takes 
a mouse. 

A gunshot or any other loud and alien noise 
echoing off the Bogoslof cliffs sends a dense cloud 
of hundreds of thousands of Murres fleeing sea- 
ward in headlong flight. Here again it is useless 
to attempt to guess at numbers. 

Cliff cities, reef cities, island cities — there is 
nothing outdoors more wonderful, more fascinat- 
ing, more alive with the vibrant beauty of wild 


things than the crowded, busy nesting colonies 
of ae seafow!! 


Shrimp from the Desert 


EFORE THE DAYS of macadam highways 

below the Texas border, adventuresome 

motorists going south to Mexico City 
were obliged to trek across the great desert on 
the central plateau. Nowadays it is no great feat 
for the tourist to speed over the 800 miles of 
well-posted roads from Laredo to Mexico City in 
forty-eight hours, aided by fine gas stations and 
motels all along the way. 

Back in 1930, with camping equipment and 
reserves of gasoline and water, we had to follow 
desert trails across the plateau. We had a job 
to do —collecting fresh water fishes and other 
aquatic organisms for Cornell University’s Ge- 
netics Laboratory and for the University of 
Michigan’s Museum of Zoology. After three 
weeks of collecting in the rivers along the coastal 
jungles of Mexico, we left the lowland plains 
for the uplands. Driving over the precipitous 
mountain trails we sometimes made thirty miles 
in a full day’s stint before we reached the plateau 
and desert country. The going there was no 
better. 

The desert was much like the sea. The sea 
has its waterspouts and the desert has its twisters 
of dust. I watched the birth of one dust spout 
as it emerged from a puff of wind that lifted 
some fine, powdery soil from the desert floor. 


By MYRON GORDON 


LEFT — The under side of the 
Desert Shrimp. BELOW — Seen 
from the top. These photographs 
are about twice natural size. 


Like a phantom ballerina it began to pirouette. 
Spinning round and round, gathering speed, the 
mounting dust spot left the ground, rushed off 
and disappeared in the distance. 

The desert sky was cloudless, but the winds 
created clouds of dust. It was fine, like talc, and 
it penetrated every crevice of the car,, getting 
into our equipment, clothes, eyes and lungs. 
Toward evening the dust-carrying winds died 
down, but the heavy deposition of silt along the 
trail was violently uplifted as we drove by, and 
dust covered us again in brown clouds of our 
own making. 

The Mexican desert is by no means continu- 
ously level. We drove through many narrow, 
steep-sloped mountain passes. Boulders, some 
of them larger than our car, rested precariously 
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on the slopes, and might easily have tumbled 
down upon us. Grotesque cacti in fantastic for- 
mations stood dust-covered along the way. 

The trails crossed rough and badly weathered 
bedrock; the exposed cracks were wide, the fis- 
sures deep. In sandy areas, to get around eroded 
gullies across our path, we detoured along their 
outer rim until we found a gentle slope w thich 
would lead us into and out of them These steep- 
sided gullies had been made over centuries of 
time by the infrequent heavy rains and cloud- 
bursts which fell in the mountains farther in- 
land. With little vegetation to hold back the 
waters, they had rushed across the desert, goug- 
ing out the dry, loose soil. Some of the gullies 
had been bridged with homemade planks, but 
after inspecting some of the flimsy structures we 
detoured anyway. 

On the approaches to tiny villages, bullock 
carts with their six-foot-diameter, solid wooden 
wheels had cut deep ruts into the trails. Re- 
peatedly the high, encrusted crown of the road 
scraped the precious oil pan of our undercar- 
riage, sending ominous piercing sounds and 
thuds up through the floor board. To avoid the 
rutted road, we had to straddle the spinous cacti 
and century plants along the trail. That didn’t 
work too well, either. Once we underestimated 
the size and toughness of an agave and as the 
front axle passed over it, it snapped back and 
lifted the floor board from its mooring, stalling 
the car. For days afterwards we pulled cactus 
spines from our punctured tires. 

Along this arid, hot and dusty alkali-desert 
trail, Eddie Creaser spotted a pool of water that 
had seeped into a depression after one of those 
miraculous downpours that occasionally refresh 
the parched landscape. I could not conceive how 
any truly aquatic organisms could gain access to, 
or live, in such a temporary body of water. Yet 
Eddie insisted on taking our fish seine and ex- 
ploring it. 

“What in the world do you expect to get in 
a place like this?” I asked. 

“You'll see.” 

A heavy stand of mesquite had grown around 
part of the pool, which was about twenty feet in 
diameter and only a foot or two deep. Eddie took 
one end of the seine, Ricardo, our assistant, took 


the other, 
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and they waded from one end of 


the pond to the other, pushing the net before 
them. I fretted at the waste of time. 

As Eddie and Ricardo hauled their seine to- 
ward me on the shore line, | was amazed to see 
the multitudes of inch-long, tan- -colored, many- 
footed creatures that anneal One broad-headed 
and tadpole-like kind reminded me of the baby 
Horseshoe Crabs (Limulus) I used to collect 
along the sea beaches of Long Island. But Eddie, 
who in those days was in charge of the crus- 
tacean collection in the University of Michigan, 
said they were phyllopods, the branch-footed 
crustaceans or shrimp technically called Apus, 
found only in fresh water pools west of the Mis- 
The second type of phyllopod 
was long and narrow and moved gracefully 
through the water on its back, like a trim racing 
shell Fons briskly by a varsity crew. I recog- 
nized that one as being a relative of the fete 
Shrimp CEijranthinae) which I had often cap- 
tured in the icy pools of early spring in the hills 
Cornell University 


sissippl River. 


at Ringwood near the 
campus. 

The potentialities of our desert pool was no 
surprise to Eddie, for it reminded him of those 
he had seen on Kansas plains where, too, a sud- 
den rain would create a temporary pool. In an 
incredibly short time a teeming population of 
How did they get 
Vading birds and drinking birds and 
mammals probably account for them, transport- 


crustaceans would appear. 
there? 


ing the hardy eggs of the shrimp on their feet 
and fur from one pool to another. 

Apus has the ability to hatch from eggs that 
have lain dormant in dried mud for long periods, 
sometimes for two years. The eggs are weather- 
proofed against desiccation by an impervious 
horny shell. When, after a long interval, a rare 
rain provides the water that seeps into natural 
basins where the eggs lie dormant, the eggs 
hatch within twenty- Sine hours, if the tempera- 
ture is sufhiciently high — about 85°F. 

So constantly, over thousands of centuries, 
have the lives of the hooded Desert Shrimp been 
subjected to alternate long, dry spells and short, 
wet ones, that the eggs bE some species will not 
hatch unless they have e passed through a period 
of desiccation. Others require two or three suc- 
cessive seasons of drying and soaking before they 


are conditioned to hatch. One Reh. Apus, 


The desert plateau of Cerritos, 
San Luis Potosi, is a waste of 
cactus and sand — certainly an 
unlikely spot to find 


subjected to winter frost, lays eggs that will not 
hatch unless they have previously been frozen 
and thawed several times. 

Eventually getting the conditions they require, 
Apus eggs hatch into microscopic, branch-footed, 
almost transparent nauplii. ‘hese larvae in a 
short time transform into Desert Shrimp that 
look like tadpoles. When they reach adulthood, 
they are likely to be of one sex only, females. 
One phyllopodologist counted 5,796 Apus in a 
northern European pool, and all its members 
were females. Males of some phyllopod species 
are known but of others none have yet been 
found. Just the same, year after year, with or 
without males, the newly filled desert pools and 
those of the arid plains become well populated 
with phyllopods. The answer to this apparent 
riddle of life is that these crustaceans can pro- 
duce themselves parthenogenetically. Some eggs 


shrimp. 


need not be fertilized, or activated by the male’s 
sperm. The unfertilized eggs will hatch and de- 
velop into new creatures, repeatedly demonstrat- 
ing the phenomenon of virgin birth in the animal 
kingdom, 

The Desert Shrimp grow rapidly on bits of 
animal and vegetable detritus that are washed 
down and accumulate in their pools. Within two 
weeks they reach a length of half an inch and 
are mature, but they pay a price for growing up 
fast. For them life stops at forty days. 

Their many-branched feet, which give them 
the group name of Phyllopoda, serve as oars. 
With their large, round, boat-like shells directed 
downward, they swim gracefully on their backs. 
On the muddy bottom of a pool they can turn 
over and, creeping along like horseshoe crabs, 
hunt for food in the soft ooze. 


It was difficult for me to believe at first that a 


Where rainwater accumulates, a 
shallow pool defies the drought. 
In these mesquite-shaded ponds 
Desert Shrimp are usually found. 
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temporary rain pool in the desert could provide a 
perfectly safe habitat for totally aquatic creatures. 
I thought that the inhabitants of such seemingly 
insecure homesteads would certainly soon  be- 
come extinct. But Desert Tadpole Shrimp have 
been getting along successfully in an unstable 
world for a very long time. The palaeontologist, 
J. Salter, traced their ancestry through fossils 
back to Triassic times, some 200,000,000 years 
ago. Over the long geological epochs the Apus 
shrimps have changed little in their body design 
and mode of life. 

Just a little more than 200 years ago, in 1752, 
J. Christian Schaeffer first coined the word Apus 
for the shovel-headed shrimp, calling it, in Latin, 
Apus pisciformis, insecti aquatici, for it seemed 
to him to be a fishlike aquatic insect without 
feet. No feet indeed! 

Schaeffer’s term, Apus, is 

a prize understatement 
because the commonest 
Apus in North America, 
Apus aequalis, has 60 
pairs of feet. This taxo- 
nomical malapropism has 
its match in the scientific 
name that Linnaeus gave 
to one of the most beauti- 
ful of all birds of paradise, 
Paradisea apoda. The fabled story was told 
that this remarkable bird, being always on the 
wing, needed no feet. This ridiculous notion 
was given credence in 1758 by Linnaeus who, 
examining dried skins of the birds, found no feet 
attached to them. 

The ancient natural philosophers were either 
ignorant of the existence of creatures like Apus 
or unaware of their curious mode of life. Other- 
wise their sudden emergence from wetted mud 
in extraordinary abundance certainly would 
have provided them with a striking example of 
spontaneous generation. In modern times the 
lives and antics of the seemingly harmless ‘Tad- 
pole Shrimps have amused field naturalists keen 
enough to spot and study them. 

But recently incriminating evidence has been 
brought against two species of Apus by the rice 
growers in Butte and Sutter Counties of Cali- 
fornia. In 1946, the Sacramento Valley farmers 
found that Tadpole Shrimps were attacking the 
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A cloud of fine silt, suspended in the 
water, marks the digging of Apus in Cali- 
fornia rice paddies. (From Rosenberg). 


tender leaves of young rice plants. Air currents 
would then pile the severed and floating leaves 
into windrows against the dikes. The shrimp 
were also charged with stirring up the bottom silt 
and as a consequence of keeping the water of the 
irrigated rice checks in such a constantly muddy 
state that sunlight could not reach the rice 
seedlings. The young plants would not grow 
properly, for they were lacking in chlorophyll. 
The rice farmers asked the California Depart- 
ment of Agriculture at Davis for help in this 
emergency, and the Department sent the Fairy 
Shrimp trouble shooter, Lauren E. Rosenberg, to 
find out what could be done. He reported that 
the newly impounded waters of the rice fields 
in California simulated the temporary pools 
that suited Apus life requirements perfectly. 
In talking with the rice 
he found that 
some did not realize their 


growers 


fields contained shrimp 
and that others thought 
they were the tadpole 
Others, 
who recognized the crus- 
taceans for what they 
were, did not realize that 
Apus was the cause of 
their trouble. 

Rosenberg discovered two ways in which the 
shrimp stirred up the mud. As they cruised 
about, foraging in the bottom ooze, they left a 
thick cloud of silt over and behind them. In the 
other way, Apus managed to make a mess of the 
rice paddyfields by thrusting its head end into 
silt and digging away like “a dog digging for a 
rabbit.” The digging of thousands of Apus not 
only fouled the water but also loosened the seed- 
lings from their moorings. The young plants that 
survived uprooting were chewed and defoliated. 

Before Rosenberg got through with his inves- 
tigation he had worked out a copper sulphate 
control for Apus when they reached pest-pro- 
portions. It is not likely this is going to affect 
the lives of Apus generally. ‘Tucked away in 
desolate areas of the world, their hardy eggs that 
have repeatedly survived the ice of winters, and 
the heat of summer suns of two hundred million 
seasons, will burst into life again in each suc- 
ceeding spring — weather permitting, 


stage of frogs. 


Some of our 


BIG CATS 


Rajpur, a magnificent Tiger now 
ten years old, is the father of 
21 cubs born to his mate, Dacca. 


Photographs by SAM DUNTON 


Bagheera is that great rarity, 
a really tame Black Leopard. 
He was 9 years old this spring. 
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Juanita, the Jaguar, will be 4 
years old in mid-summer. We 
hope to have cubs eventually. 


Measuring the Speed 
of a Rattlesnake’s Strike 


By WALKER VAN RIPER 


Denver Museum of Natural History 


HE FASTEST THING in nature” is a typical 
statement about the speed of the rattle- 
snake's strike, and the notion that a snake 
can dodge a rifle bullet is widespread and per- 
sistent. In the course of experiments with the 
Prairie Rattlesnake extending over a number of 
years and aimed at analyzing and recording the 
nature of the strike by means of the high-speed 
electronic flash invented by Dr. H. E. Edgerton 
of M. I. T., I have observed the action at close 
quarters probably at least a thousand times. It 
has always seemed to me to be exceedingly fast. 
An experimental set-up for determining the 
speed of the strike is simple enough but many 
difficulties connected with the handling and be- 
havior of the subjects and with the working of 
the apparatus had to be ironed out before a 
satisfactory series of records could be made. Ref- 
erence to the illustration on page 52 will make 
the experiment clear. First, note the spot cover- 
ing the serpent’s eye. This marks the light source 
of an electric-eye beam which at this point is 
being cut by the head of the snake. ‘The interrup- 
tion of the beam actuated a relay which controlled 
two high-speed flashes, one set to go instantane- 
ously, and the other after a delay of 20 to 30 
milliseconds (thousandths of a second). The 
timer at the upper right is an electric clock motor 
with the clock gears disengaged and a white card- 
board strip attached to the rotor. This was nec- 
essary in order to time the intervals exactly. Di- 
visions of the timer scale are 1/100 of a second 
apart (10 milliseconds). Below the timer is a 
six-inch rule. 


Measuring the results shown in the picture, we 


50 


see that the head of the snake moved forward 
toward the target (the soft rubber bulb at the 
right) 2.63 inches in 30 milliseconds. Making 
the calculation, we get a velocity of 7.3 feet per 
second. The average of 20 similar records, as 
shown by the table on page 53, is 8.1 feet per 
second, and it is interesting to note that 13 of 
these records fell between 6 and 9 feet per second. 
Certainly this is not “exceedingly fast.” In fact, 
it is one of the slowest of the animal movements 
which we ordinarily regard as being fast. 

The truth seems to be that we nearly always 
greatly over-estimate the speed of small animal 
movements near-by (they must be close to be seen 
at all clearly). Some years ago, for example, it 
was reported that the flight of a Deer Fly had 
been observed at a speed estimated at more than 
800 miles an hour. A skeptical scientist, Dr. Irving 
Langmuir, thereupon tied a weight the size of 
the insect to a string, whirled it around at vari- 
ously accurately timed speeds, and showed that 
the thing was completely invisible at a very smal] 
fraction of the reported speed. While this experi- 
ment did not measure the actual velocity of the 
insect, it demonstrated, in the simplest possible 
fashion, the limitations of visual observation and 
it emphasized the fundamental fact that measure- 
ments of this sort must be made either by com- 
parison with some sort of speedometer or by 
accurate determination of the time and distance 
factors involved. 

When I discussed my results with R. J. Nied- 
rach, Curator of Birds at the Denver Museum of 
Natural History, he recalled that as a young man 


he was employed by W. C. Bradbury, an avid 


collector of birds’ eggs, his collection now being 
one of the prized possessions of our museum. On 
field trips, Mr. Bradbury liked to start an argu: 
ment about the speed of the rattlesnake — which 
he could always do by maintaining that it was 
slow, not fast. If a snake could be produced, he 
would make a demonstration. Holding a sack or 
something of the sort in his left hand to attract 
the snake’s attention, and a sharp bowie-knife in 
his right, he would clip off the head of the snake 
when it reared to strike. The experiment gave 
convincing evidence that the reptile’s reaction 
time was too slow to dodge the knife, let alone 
the traditional rifle bullet. 

That the human hand can move much faster 
than the serpent may be seen by the analysis of 
stroboscopic pictures taken by Dr. Edgerton in 
the early days of his invention, The illustration 
on page 52 is one of these. It shows Densmore 
Shute driving a golf ball. The interval between 
flashes in this picture was 1/100 of a second and, 
using the known diameter of the golf ball as a 
unit of measurement, we can calculate that the 
head of the club at the bottom of the swing was 
travelling at a velocity of 108 feet per second and 
the hands of the golfer at 40.6 feet per second. 
This picture was taken with an apparatus and a 
method basically similar to that used with the 
rattlesnake. 

The human fist being timed in the photograph 
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The full strike of a rattlesnake at a soft rub- 
ber bulb has been “‘frozen” by high-speed 
photography. The fangs are still sheathed. 
(Photos by the author unless otherwise credited) 
on page 53 is not that of Rocky Marciano but 
the arthritic left jab of this writer, and the ap- 
paratus employed is exactly the same as that used 
to time the rattler’s strike. The speed shown is 
18.1 feet per second, better than twice that of 
the serpent, and it is safe to say that Marciano 
could beat it by a factor at least as great as 3 or 4. 

In a ten-second hundred-yard dash a runner 
moves at 30 feet per second, and for a man to 
walk at the rate of 4 miles per hour, 5.8 feet per 
second, is no trick at all. This latter is four times 
as fast as a Bull Snake can crawl and more than 
30% faster than the speed of one of our fastest 
snakes, the Western Whip Snake — which travels 
3 miles per hour, or 4.4 feet per second, according 
to C. L. Pope in “Snakes Alive.” 

A familiar rationalization of the fear of spiders 
is that “they move so fast,” and a leading authority 
on the spiders says of the Running Spiders that 
they go at “great speed.” Dr. W. S. Bristowe, the 
British araneologist, timed the fastest spider 
known to him. It moved 330 times its own length 
in 10 seconds. ‘This figures out at a rate of 2 feet 
per second. 

According to Imms (“Insect Natural History”) 


the honey bee flies at 5.7 miles per hour, 8.3 feet 
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Densmore Shute’s hands were 

moving 40.6 feet a second in 

this fast shot of a golf stroke. 
(Photo by Dr. H. E. Edgerton) 


This is how the speed of a rattle- 
snake’s bite is measured. The 
apparatus is described on page 
50. In this strike, the snake’s 
head moved at arate of 7.3 feet 
a second. Strikes were timed at 
various temperature levels, but 
the variation in speed did not 
seem to be particularly great. 
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per second. And the fastest insect in his table, 
a dragon fly, moves at 15.6 miles per hour, or 
22.7 feet per second, about three-quarters as fast 
as a man can run. 

Gray (‘How Animals Move”) says: “When we 
walk along the river-side and catch sight of a 
trout darting through the water, we get the im- 
pression of very high speed. Different people 
make different guesses, but most anglers are in 
clined to think 15-20 m.p.h. is not unreasonable. 
We tried to check these guesses in the laboratory 
—with rather surprising results. A small trout 
(about 9 inches long) was put into a tank and 
allowed to settle down. Then a cine-camera above 
the tank was started up and the trout suddenly 
startled by a moving shadow. The fish moved at 


what appeared to the eye to be a high speed, but 


The author’s fist, making a jab- 
bing punch, moves more than 
twice as fast as a rattlesnake. 
A boxer could jab much faster. 


when the photographs were developed and an- 
alyzed the speed was found to be no more than 
7 feet per second or 5 miles per hour. Here again 
it was found that the eye is a poor instrument for 
scientific observation.” 

If you watch one of the microscopic animals, 
such as a paramecium, it appears to swim quite 
rapidly. But Prof. Gray records the actual speed 
at about 15 feet per hour. Of course, the micro- 
scope magnifies movement as well as size. 

To return to our rattlesnake picture, the tip of 
the pointer on the timer is moving around a circle 
8 inches in diameter in 15/100 seconds, that is, 
at the rate of only 14 feet per second. Yet to the 
human eye it is a complete blur. If it were mov- 
ing faster, it would still look much the same, as 
it is impossible for the unaided eye to make ac- 
curate judgments about blurs. And this may be 
the explanation of our fallibility in these matters. 

The picture on page 52 shows the snake’s head 
moving at near its top speed and that on page 51 
shows the full strike. This subject was 32 inches 
long (about average for the adult Prairie Rattler 
in this area ), and the total distance, out and back, 
covered in the average strike was about 24 inches. 
The total time of the operation can be estimated 
from the records at roughly 14 second. There 
were variations in every strike because of the po- 
sition of the snake at the start, the way the electric- 
eye beam was cut, and the position of the target, 
which had to be kept in motion to attract the 
snake’s attention. The force with which the 
snake struck also appeared to vary. Nevertheless 
the results are accurate enough for our purposes. 

Six snakes were collected for use in the experi- 


ment. One of these, however, proved to be so 


much more aggressive and active in striking than 
the others that it was decided to use it alone. It 
is revealing of human fallibility that even after 
the speed of its strike was definitely determined, 
it still looked very fast to this experimenter. 


SPEED oF ANIMAL MOVEMENTS 


Animal Feet per Second 
Paramecium Swimming 0.004 
Bull Snake crawling 5 
Spider running PLO) 
Whip Snake crawling 4.4 
Man walking 5.8 
‘Trout swimming 0) 
Rattlesnake strike 8.1 

Bee flying 8.3 

Fist of writer 18.1 
Dragon Fly flying DO) 
Hundred-yard dash 30.0 
Shute’s hands 40.6 


SPEED OF PrarrieE RATTLESNAKE’S STRIKE 


Date Feet per Second Temp. F. 
10-25-53 7.25 76 
10-25-53 Gall 76 
10-25-53 VAS) 76 
10-26-53 8.56 65 
10-27-53 7.9 60 
10-27-53 73 87 
10-27-53 9.25 87 
10-28-53 7.8 87 
10-28-53 10.9 75 
10-28-53 11.6 7 
10-29-53 6.7 58 
1029-53 10.4 68 
10-30-53 52) 60 
10-31-53 6.7 55 
11-1-53 11.4 82 
11-2-53 7.8 65 
11-2-53 7.95 59 
11-8-53 toe 48 
11-10-53 Se) 70 
11-12-53 Woe) 68 
Average 8.1 
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Migration N zght — 1904 


By WILLIAM BEEBE 


This selection, written originally for ANIMAL 
Krncpom, is taken from a recently published book 
by Dr. Beebe, called “Unseen Life in New York,” 
published by Duell, Sloan and Pearce — Little, 


Brown. 


O WRITE HONESTLY and with conviction any- 

thing about the migration of birds, one 

should oneself have migrated. Somehow or 
other we should dehumanize ourselves, feel the 
feel of feathers on our body and wind in our 
wings, and finally know what it is to leave abun- 
dance and safety and daylight and yield to a 
compelling instinct, age-old, seeming at the time 
quite devoid of reason and object. 

We are concerned here only with the Unseen 
in New York—the nocturnal aspects of bird 
migration. Most small birds migrate at night ap- 
parently with two outstanding advantages. The 
first is avoidance of attacks by hawks and other 
enemies, and second, the use of hours when feed- 
ing is impossible. Students of migration must 
blame these night activities for creating a mental 
hazard in themselves, of utter confusion. If all 
birds migrated in the daytime, migration might 
be explained, at least in part, as a matter of eye- 
sight. Night voyaging upsets all such theories 
and we must admit we have no clear-cut explana- 
tion of how birds find their way through hour 
after hour, and night after night of darkness, and 
over hundreds and thousands of miles of land 
and sea. 

In New York City there are three excellent 
methods of watching migration, and even if you 


do not know one bird from another , you cannot 
help being deeply interested by the instinct which 
carries chess frail little beings up into dark, cold, 
naked space, perhaps a half- i above the planet. 

Our first method is a daylight one and hence 
to be dismissed in a few words. It is the observa- 
tion of hosts of the birds themselves, as at dawn 
they glide down from their lofty levels of flight 
to trees and bushes on the ground. Here, in the 
hours of daylight, they must find time for suff- 
cient restorative sleep and a frantic search for 
insects — to refuel their little stomachs for the 
energy needs of continued flight. 

The second method is unique and requires 
only patience, a deck chair on a flat roof or lawn, 
a pair of binoculars and a full, or nearly full 
moon. With the said moon at a reasonable eleva- 
tion the procedure is simply to rest, relaxed, with 
eyes focussed through the glasses on the bright 
satellite, and await what luck and chance offer. 

Perhaps already faint chirps have hinted of 
passing migrants, and perhaps we have let our 
imagination play with the results of sudden day- 
light illumination. The heavens would be pitted 
Anal flecked with hundreds and thousands of fly- 
ing birds. ‘This we can never hope to enjoy, but 
the moon cuts a narrow swath of illumination 
through the sky. From two hundred and forty 
thousand miles away, down to our very retina, 
the darkness of night is penetrated by a tube of 
light, brilliant and transparent to our vision. 

Your eyes may be focussed on lunar deserts and 
craters, when a small black dot may be seen to 
pass across the disk. Another follows and some- 
how your eyes become focussed in mid-space, and 


migration-time tragedy at the Statue of Liberty, the third dot is recognized as a bird. Your neck 
tedating Dr. Beebe’s incident, was depicted in 


eslie’s Illustrated Newspaper” for Oct. 15, 1887. 


will ache, your eyes tire, but your imagination 
and enthusiasm cannot flag. ‘The very next speck 
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may show a type of fluttering, or a looping dip 
which may identify the species or group. The 
birds in the moon will, forever afterwards, take 
precedence over the man-in-the-moon. 

The third method of watching migrants follows. 

Many years ago (50 to be exact, in 1904) | 
had a memorable experience Vv watching birds on 
migration, high in the air, within ene limits of 
Chanter New Vor In company with Mr. Madi- 
son Grant, Secretary of the Zoological Society, | 
obtained permission from the city authorities to 
spend a night in the top of the Statue of Liberty. 
This was about mid-May, a time when migration 
ought to be at its height. We caught the last 
boat to Bedloe’s Island, and on its return trip it 
carried away the final sight-seer, reducing the 
population to the Superintendent, his assistant, 
Mr. Grant and myself. 

My first activity was rather comparable to 
mountain climbing. It was not the actual mount- 
ing of one hundred and sixty-eight steps from 
the base to the summit, but the difficulty of toting 
a blanket, lantern, food and binoculars up the 
narrow convolutions of the circular stairway. | 
finally had to make two trips, and unloaded in 
the crown of the noble goddess. As if I were 
planning an assault on Mount Everest, I made 
my base camp in the crown and my advance 
perch or roost in the torch. 

In early evening, a downward look toward the 
water of the bay, three hundred feet below, 
showed the wakes of tugs and steamers, stretch- 
ing out in long, well-defined lines, intersecting 
one another like the strands of a gigantic, waving 
cobweb. The day had been clear, but as the sun 
sank lower, clouds collected, and soon there be- 
gan that most wonderful of earthly sights — an 
ever familiar, ever new sunset. The sun became 
obscured but I knew when it eal below the hid- 
den horizon by the sunset guns echoing from 
fort to fort. 

Half an hour later the whole outlook had 
changed. After the beacon of the statue had been 
turned on, a feeling of complete isolation became 
very real, and the distant glimmering lights of 
the city made this sensation more intense. One 
felt suspended in midair with no apparent con- 
tact with sea or land. 

I climbed the vertical ladder on to the narrow 
duckwalk around the torch itself and prepared 
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to take a short nap before beginning my migra- 
tion vigil. Hardly had I aes my eyes when a 
new abaracteneae of the copper giantess became 
apparent — she sw vayed. I was old this oscillation 
was through a twenty- -four-inch arc, back and 
forth, and het it had something to do with the 
safety stresses of the whole structure. As long 
as I remained conscious, the movement was sooth- 
ing, somewhat like the swinging of a hammock. 
When sleep closed down, the fraisihe, changed 
from oscillation to acceleration, and several times 
I awoke and sat up terrified, certain that the 
massive figure was hurtling to the ground. I have 
had a similar sensation three other times, in the 
midst of the sickening waves of violent earth- 
quakes. 

The night had suddenly turned cold, a breeze 
arose and I changed my pallet to the wooden plat- 
form at the head of the stairway. With the rising 
wind the hollow statue came to life. During the 
day, with many people passing up and Aeon 
the echoes would be confused and not particu- 
larly noticeable. With the absence of humanity 
and the presence of a wind, the sounds became 
weird and awesome. | dropped a loose bolt which 
I had picked up, and the reverberations increased 
by echoes and distance, until, from far down 
they sounded like thunder on distant mountains. 
The scratching of a pin was taken up and magni- 
fied until the screakings died out in uttermost 
coppery hollows. When I laughed and shouted 
aloud, there resulted a pandemonium of tortured 
devils yelling back at me. Long after all seemed 
quiet, a faint squeak, squeak, came softly to the 
ear, perhaps a mouse feeding on crumbs dropped 
by some sight-seer. 

At eleven o'clock I mounted 
torch. 


again to the 
The wind had quieted down, but haze 
was drifting up the bay and down from the sky. 
Every few seconds the sound of bird voices came 
from overhead; the peet-sweet of a sandpiper, 
the croak of perhaps a green heron, the thin notes 
of warblers and the more palpable chirps of 
sparrows. ‘The haze changed to fog, and now, to 
the chorus of bird voices, there was added the 
oceasional, distant, sonorous bass of a foghorn. 
Several times birds called from below my level, 
and then, without warning, something hurtled 
past my head, struck, and fell at my feet —a 
warm, palpitating but dying Magnolia Warbler. 


The most surprising event of the entire night 
was a burst of song from two birds, heard a half- 
hour apart. The first, I am certain, was a Red- 
eyed Vireo. Five of the brief, thrushlike phrases 
came to my ear. The first was dim in the dis- 
tance, three others were hurried and close, one 
as the bird actually passed almost within sight. 
The fifth was half lost in a foghorn. The second 
song was the unmistakable four-syllabled utter- 
ance of a Goldfinch. A single phrase came out of 
the fog, then the beginning of a second, appar- 
ently given as the bird passed, for the call rose 
into an indeterminate screech as it receded into 
the distance. I wondered at the emotion — a per- 
fect example of displacement behavior — which 
prompted such an utterance under such inappro- 
priate conditions. 

As the fog increased and condensed in the 
warmth to almost rain, birds began to pass 
through the periphery of illumination, then to 
strike intermittently against railing and glass. I 
crouched low behind what protection I could 
find, to avoid being hit. One warbler flew against 
my coat and sank down panting. They came in 
waves, a few scattered birds, then a mob, swift 
and dense as a swarm of golden bees. All appeared 
bright and shining as they passed. Occasionally 
a dozen or more would seem to come in obliquely 
to the general line of flight, and at slower speed. 
In this case they would all keep on to the light, 
but put their feather brakes on in time, so that I 
would have five or six sparrows clinging to me 
unharmed, wings spread, heads back, panting. 

For the period of a few hours I was permitted 
to share the feelings and activities of birds on mi- 
gration, sensing altitude, isolation, darkness, 
wind, speed and the awful confusion and dangers 
of light-in-fog. 

At three o’clock in the morning the fog had 
lifted, and there was neither sight nor sound of a 
bird. They had flown down somewhere to a pre- 


carious landing in the thinning fog, or had re- 
ascended to migration levels. I climbed again 
into the torch and watched for the first hint of 
dawn and life. The first came almost impercep- 
tibly as a pale line of gradually brightening light; 
the latter was startling. A Herring Gull, all gray 
and white, swung swiftly toward me from the 
direction of the sea, shrieked when it saw my 
muflled figure and passed up river. ‘The gull pre- 
sented a double surprise for at this time of year it 
must have been a maverick of sorts, and should 
have been with its fellows on some distant breed- 
ing grounds. Prosaic tugs appeared and smoke 
arose from a hundred chimneys: a new day had 
begun over New York City. 

I descended and joined Mr. Grant. He had 
been with me for an hour of migration watching, 
but after that had chosen to finish the night in a 
guest room at the foot of the statute. Later on, 
we picked up two hundred and seventy-one dead 
birds on the ground around base. We were told 
of one tragic night when more than fourteen 
hundred lost their lives. Thanks to the protests 
of bird lovers and especially half-dazzled pilots of 
passing vessels, the light of the statue was dimin- 
ished and rendered indirect, so that, in more 
recent years, there have been very few avian 
casualties. A visit today to the great Statue of 
Liberty must be as memorable as ever, except 
that access to the torch is no longer permitted to 
the public. 

In the intervening half-century Miss Liberty 
has witnessed many radical changes within her 
field of view. Perhaps the most spectacular are 
the non-migratory airplanes which roar past by 
day and night, guided by compass, radio, radar 
and other direction-finding gadgets. Far overhead 
numberless birds are still passing, exactly as they 
have for thousands upon thousands of springs 
and autumns, guided by means which still are a 
mystery to us. 


oy, 


50-Minute 


Its eyes closed, our American 


Ridley lies asleep on the boft- 
tom of its tank. It can stay 


under for at least 50 minutes. 


Nap Under Water 


By JAMES W. ATZ 


F THE NUMBER Of visitors lingering in front 
of our Atlantic Ridley’s tank in the Lion 
House is any indication, this marine turtle 
is one of the most popular of aquatic exhibits. 
Actually, it is not a rarity, for the Atlantic Ridley 
Lepidochelys kempi, which is also known as 
Kemp's Turtle, is common in both deep and 
shallow waters along the southern Atlantic and 


Gulf coasts of North America. Occasionally it 
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wanders as far north as Massachusetts, and a 
few specimens have turned up in the British Isles, 
apparently carried across the Atlantic by the Gulf 
Stream. 

Now, most people like to see activity in exhibi- 
tion animals — running, playing, feeding — but 
with the Ridley it is the reverse. It seems to ex- 
cite more interest when at rest than when swim- 
ming. A passing attendant is sure to be asked 


what it is doing at the bottom of the tank. Is it 
sleeping? How long can it remain under water? 

there seems little doubt that our turtle is 
resting and sometimes sleeping during the periods 
when it lies on the floor of its tank. Frequently 
it closes its eyes, and at such times it reacts quite 
sluggishly when disturbed. 

But the answer to the question of how long it 
can stay under water was not easily answered, 
and so Curator-Aquarist Christopher W. Coates 
and myself stationed ourselves near the turtle 
tank, at times whenever we had a few odd 
moments, to keep a record of just how long our 
Ridley stayed below the surface without breath- 
ing air. 

The problem of how long turtles can remain 
submerged and what enables them to stay down 
so long has not yet been completely solved. ‘That 
turtles, even aquatic ones, breathe air by means 
of lungs, has been known for many years, but 
it has been relatively recently recognized that 
they can also utilize the oxygen dissolved in 
water, just as a fish does by means of its gills. 
Turtles have no gills, but instead they use the 
lining of the throat and sometimes the cloaca to 
extract oxygen from the water. Fluid is regu- 
larly taken in and forced out, thus insuring a 
fresh aerated supply at all times. Some sea turtles 
have been seen with their throats rhythmically 
pulsating, undoubtedly being employed in aqua- 
tic respiration, but we have rarely observed this 
behavior in our Ridley and never for any ex- 
tended length of time. 

Temperature is another factor of great import- 
ance in turtle breathing. Because they have no in- 
ternal temperature-regulating mechanism, turtles 
resting in water take on the temperature of their 
environment. The colder it is, the slower the 
chemical processes going on in the turtle’s body 
and the more lethargic it becomes. During the 
winter turtles become inactive. Freshwater spe- 
cies burrow into the mud at the bottom of ponds, 
lakes and streams and remain for months under 
water. At this time, however, their life processes 
must be at a distinct ebb and their oxygen re- 
quirements small indeed. But this cannot be true 
of marine turtles, since they never hibernate and 
are seldom found in water of less than 60°F. 

At the old New York Aquarium Dr. George 


H. Parker, an animal physiologist from Harvard 


University, once studied our collection of marine 
turtles to find out how long they remained under 
water. Forty minutes between breaths was the 
longest voluntary interval he observed, although 
by keeping a Ridley below the surface, he deter- 
mined that this reptile could live at least an hour 
and a half without access to atmospheric air. One 
large Loggerhead Turtle that Dr. Parker timed in 
the Berlin Aquarium stayed under for 64 minutes, 
but during that time it seemed to be using its 
throat in aquatic respiration. 

We know of no systematic observations on the 
breathing of marine turtles under conditions of 
nature. Nearest come those made by Dr. James 
A, Oliver, our Curator of Reptiles, at the Lerner 
Marine Laboratory on Bimini, B. W. I. He timed 
four specimens kept in large pens with numerous 
sizeable fishes. During his observation periods, 
they indulged in various activities but they all 
averaged two to five minutes between breaths. 
The temperature of the water was nearly 80°F. 

The longest that Curator Coates or I ever saw 
our Ridley remain under water was 50 minutes, 
both of us recording this length of time more 
than once. Just to settle the matter of exactly 
how long our Ridley might sleep at one stretch 
I once stayed up all night, watching the creature 
continuously for eighteen hours. The longest 
“nap” she took Cour specimen is a female weigh- 
ing about eighteen pounds) lasted 50 minutes — 
the same as the longest taken in the daytime. 
During active periods, when the turtle was swim- 
ming about or nibbling on some seaweed that 
happened to be in the tank, she breathed 30 or 
more times per hour, but during periods of 
quiescence an average of 36 minutes passed be- 
tween times of breathing. After remaining down 
for a while, the Ridley would commence to get 
restless, then come to the surface and take several 
gulps of air before descending again. The tem- 
perature of the nearly fresh water was 73°F. 

The behavior of our Ridley brings up an in- 
teresting question. Do marine turtles ever nor- 
mally sleep on the bottom in nature? ‘There are 
several observations indicating that they can and 
do sleep at the surface of the ocean. Certainly 
they would not be able to reach the bottom while 
in the deep seas. There they would have to 
travel straight down a mile or more before reach- 
ing a solid resting place. 
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THE END OF 1953 a book called “Wildlife 
in Alaska” was published under the joint 
sponsorship of the Zoological Society, the 

Conservation Foundation and the University of 
Alaska. 


reader. 


It is non-technical; a book for the lay 
It was expected that in the normal course 
of things it would have a good reception from 
qualified critics and readers, for the authors were 
Dr. F. Fraser Darling, the $ 
on the staff of the University of Edinburgh, and 


Dr. A. Starker Leopold, son of the late Aldo 


Leopold whose work in ecology is widely known. 


Scottish ecologist now 


Praise of the book that has poured into the 


ofhce of the Conservation Foundation has far 


exceeded expectations, however. Here are ex: 


cerpts from three recent letters: 


“My reading in things Alaskan has been rather 
broad, but in none of it hay e I experienced anything to 
equal the stimulation and satisfaction which | derived 
from reading WitpiirE in AtAska. The book is in a 
class by itself in Alaskan literature —a ‘wild animal’ 
book which also treats the problems of the Alaskan 
natives and discusses the broader aspects of the Alaskan 
economy and ecology with a depth of understanding, 
wisdom, originality of approach and clarity of insight 
rarely if ever found in either the more ‘technical’ or fhe 
more journalistic Ww ritings on these same subjects.’ ‘ 

G. W. Rocers, Economist on Governor Heintzleman's 
staff and formerly Chairman of the Alaskan Field 
Committee, U. S. Department of the Interior 

“T read this book last evening, the same day it ar- 
rived, as I am so greatly interested in the subject it 
covers. It is well done and should help very materially 
in getting more research on wildlife and wildlife habitat. 
I hope especially it will lead to a better public apprecia- 
tion of the bad effects of forest and tundra fires on the 

Caribou of Interior Alaska and that this, in turn, will 
bring better fire protection. 

“T wrote Dean Hosley of the University of Alaska 
today about this book, as I know of his interest in he iV ing 
the University do more research and promotional work 
on forest management and protection in the ‘Territory.’ 


B. FRANK HEINTZLEMAN, 
Governor of Alaska. 
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W ILDLIFE 


IN 


ALASKA 


A. STARKER LEOPOLD 


F. FRASER DARLING 


“We have been delighted with Leopo ld and Darling’s 
publication, WILDLIFE IN ALASKA. It means a great deal 
tor us in Alaska to see the shrewd evaluation of Alaska’s 
greatest resources described in an interesting and effec- 
tive manner. The book appeals to many Alaskans who 
have felt eee in accord with Leopold and pare S 
thesis but did not have their experience and skill i 
presenting the situation. It is being carefully aaae 
here, and it is my estimate that it Twill bring forth a 
loud and strong set of statements from citizens who wish 
to preserve for their future and for their children the 
use and enjoyment of the natural resources which have 
been the support of Alaska up to this time.” 

Dr. LAURENCE IRVING, 


U. S. Public Health Service, 
Anchorage, Alaska. 


The scope of this study is well defined by the 
authors in their opening pages: 


“Our task, as greenhorns spending four months in 
586,000 square miles of territory, has not been to at- 
tempt to solve the problems of conservation in Alaska, 
but to make an objective appraisal of them. We have 
tried to evaluate the potential importance of the ungu- 
late mammals in the future economy of Alaska and set 
their conservation and management against those other 
forms of land use which might loom paramount, such as 
pastoralism, forestry, or agriculture. We have tried to 
remember the several values of big game for recreation, 
esthetic appreciation, and tourist attraction, and last but 
not least for food. The animals exist, also, in their own 
right and we should acknowledge this as part of the 
nahonal responsibility. We have "been particularly con- 
cerned with the place of the big game species in the 
economy of the native peoples of Alaska and have there- 
fore had to consider some of the sociological problems 
of Eskimos and Indians. An attempt has “been made to 
define the broad ecologic problems and the more specific 
planning which will be necessary in the future.” 


Maps showing the past and present ranges of 
caribou, wildlife in 
Alaska are included, along with 16 photographs 
of wildlife and their habitat conditions in Alaska. 
[his study was published by The Ronald Press, 
New York C ity, and is available from the pub- 
lisher at $2.75, 


reindeer, moose and other 


News from the Conservation Foundation 


Congressmen Ask for Osborn’s Book 
“The Limits of the Earth” will invade the U. S. 


Senate and House of Representatives at an early 
date as a result of the generosity of a friend of 
the Conservation Foundation. This gentleman 
made an offer to pay for enough copies of Fair- 
field Osborn’s latest book to place it in the hands 
of every Congressman. It was deemed inadvis- 
able to send the book “cold” to all these legis- 
lators. Hence, a letter was sent out asking 
whether they would be interested in receiving 
complimentary copies. There was considerable 
speculation at Foundation headquarters as to the 
size of the response to this offer, and estimates of 
the probable number of replies ranged from a low 
of 27 to a high of 400. To date 172 have indi- 
cated their desire to have the book and responses 
are still being received. 


Educational Program Financed 

By virtue of a generous grant from the Old 
Dominion Foundation, the Education Depart- 
ment of the Conservation Foundation will now 
be able to undertake a much broader work pro- 
gram than in former years, making not only a 
more aggressive effort in the field of formal edu- 
cation but also availing itself of the many oppor- 
tunities existing in the broad areas of general 
public information or awareness. 

Plans are being made to add to the staff an 
educator-catalyst who will start his work with a 
nation-wide survey of the extent and quality of 
conservation teaching at the college-university 
level. This survey would also include an analysis 
of job opportunities in conservation, the qualifi- 
cations necessary to fill these jobs and the fitness 
of students now being trained for conservation 
work. The Foundation would hope by this 
means to determine by what methods and where 
new courses of instruction might be established 
in order to supply personnel now needed or soon 
to be required. 


At the secondary school level it is proposed to 
publish and distribute the reports of results of 
the “Teacher Training Course sponsored two 
years ago at Plymouth, New Hampshire. ‘This 
report will be put in the hands of school board 
members and high school teachers throughout 
the country as a stimulant to conservation teach- 
ing in secondary schools. 

The Foundation’s new short teaching films 
will be available soon for use in primary schools. 
Their novelty of presentation should give them 
broad acceptance among teachers and pupils. 

Beyond the schools and colleges it is planned 
to make a more direct assault on public conscious- 
ness by working through the press, magazines, 
radio and television via professional newscasters, 
columnists and other individuals not identified 
with the conservation movement, but sympa 
thetic with it and influencing large audiences and 
their opinions. This part of the educational pro- 
gram would include the preparation of material 
for educational radio and television stations. Al- 
ready plans are laid for conferences with im- 
portant broadcasters to determine the most prac 
tical method by which the Foundation can supply 
them with newsworthy material as it develops. 

The new educational program also includes 
plans for increasing the Foundation’s services to 
industry and a further project for the determina- 
tion of the best means of bringing conservation 
needs more tellingly to the attention of legislators 
at both national and state levels. 


Yale Course Gains in Popularity 


Dr. Paul Sears, who holds the Conservation 
Chair at Yale University, reports that applica- 
tions for enrollment in the course now exceed 
capacity. Student interest in the work of the 
Foundation is so great that we are considering 
making suggestions of research projects, from 
time to time, in order to strengthen and increase 


this relationship. 
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BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


*“A Penelope” Enters the Language 

When Penelope, our female Duck-billed Platy- 
pus, was discovered last fall to be without off 
spring after giving every indication of having 
babies in her nest, we thought the matter was 
of considerable zoological and “human” interest, 
but did not suspect that she was contributing 
anything to the living English language. 

Now we learn that she has entered into the 
terminology of one of the atomic energy labora- 
tories. A biologist employed in that laboratory 
told the story to a member of our staff. For 
some time the technicians have been using small 
animals—rats, mice and guineapigs—for certain 
radiation experiments and have accumulated 
such a large body of data that they feel reason- 
ably certain that they can predict the reaction of 
a given animal to a given dose. Their predictions 
almost always work out, but now and then an 
animal doesn’t do what the prediction said it 
would. ‘That animal, around the laboratory, they 
call “a Penelope.” 


Teachers Study the Zoo 

The ninth In Service Course for teachers in 
the New York City schools started in the Zoo- 
logical Park on February 16 and will continue to 
the end of May. Forty-nine teachers are registered 
for weekly talks and demonstrations by members 
of the staff. The aim of the course is to give the 
teachers sufhcient background about the Zoo to 
enable them to conduct their own “guided tours” 
of the Zoo when they bring their classes to us. 


Delicate—and Successful—Surgery 

Eye surgery on wild animals presents so many 
hazards that it is seldom attempted. Our animal 
Hospital has, however, been apparently success 
ful with two cases of cataracts, involving a 
Capybara and a Wood Rail. The former had 
cataracts on both eyes; the rail was incapacitated 
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by a cataract on one eye and pre-capture damage 
to the other, so that it was unable to find food. 

Both animals were anesthetized and a cataract 
removed from each, with cortisone being admin- 
istered post-operatively to reduce the inflamma- 
tion. The Wood Rail has since been returned to 
a compartment with other birds and is able to 
find food and compete successfully with: its 
mates. The Capybara, operated more recently, is 
making steady recovery and obviously can dis- 
tinguish light and dark. If it continues to make 
progress, the remaining cataract will be removed. 

Both operations were performed by Dr. Charles 
P. Gandal, the Assistant Veterinarian. 


Nigrelli Contributes to Book 
For many years “Bergey's Manual of Deter- 
minative Bacteriology” has been a basic tool of 
microbiologists, physicians and public health 
ofhcers. The seventh edition is now in prepara- 
tion and Dr. Ross F. Nigrelli, the Aquarium’s 
pathologist, has been asked to write a section on 


the virus diseases of fish. 


Miscellaneous Animal Notes 

For the first time in many years we are ex- 
hibiting an Acouchy, or tailed Agouti (Myoprocta 
acouchi), from northern South America. It is in 
the Small Mammal House... A wild Opossum 
wandered into the New York Botanical Garden, 
probably finding its way down from Westchester 
County along the Bronx River, and was dis- 
covered in a tree on the afternoon of February 
16. Mammal Department keepers netted it with- 
out much difhculty and it has been liberated in 
a state park far out on Long Island. Wandering 
Opossums and Raccoons occasionally get into the 
Zoological Park and raid the crane and goose 
paddocks .. . A male Hamlyn’s Monkey and a 
female L’Hoest’s Monkey have produced their 
third baby. Their previous offspring died within 
a day or two of birth, but the newcomer seems 


This is the largest of our 5 
new South American Lung- 
fish, coming up for a gulp 
of air. It is 30 inches in 
length, in fine condition. 


Our Blue Duiker collection is 
growing; a fourth youngster, a hybrid between a 


to be thriving Bea: 


Simpson’s and an Equatorial Blue Duiker, was 
born on February 11... Nearly 11 months after 
it was hatched last April, a young Penguin 
(Blackfoot X Humboldt hybrid) has at last de- 
cided to grow up. For several months it was fed 
by its parents, and then Keeper Solanto had to 
take over and feed it by hand for several addi- 
tional months. Now it feeds under water, of its 
own accord, like any well-brought-up adult. 


After Years of Waiting 


Although the South American Lungfish, Lepi- 
dosiren paradoxa, inhabits a large segment of the 
northeastern part of that continent, it appears 
to be rare in regions covered by professional fish 
collectors. Therefore when the Aquarium needs 
a lungfish for its collection, it frequently must 
wait quite a while before the request can be 
filled. For three years we have had a South 
American Lungfish on order with Paramount 
Aquarium, the largest tropical fish importers in 
the United States. Word had been sent out to all 


the firm’s far-flung collectors to be on the look- 


out for lungfish, but not until a few months ago 
was one turned up, finally to reach New York 
late in February. 

Then, as so frequently happens with animal 
collecting, the pendulum swung from scarcity 
almost to plethora: the very next shipment from 
South America contained four additional lung- 
fish! Now we are indeed well supplied with these 
unusual air-breathing fish. — J.W.A. 


*% * * 


A new arrival from an unusual source is a 
Snowy Owl which fell down the chimney of a 
public school in Flushing. Fortunately the fire 
was out and the bird suffered no ill effects. 


PUBLICATIONS OF INTEREST 


THE WEB OF LIFE. A First Book on Ecology. By John H. 
Storer with an Introduction by Fairfield Osborn. 144 pp. 45 
photographs. The Devin-Adair Press. N. Y. 1953. $3.00. 


Reflecting upon the nature of this mysterious Uni 
verse, Phot as Carlyle flung out this challenge: 
“This green flowery hock built earth, the trees, the 
mountains, rivers and many sounding seas; that great 
deep sea of azure that swims Overhen the weds 
sweeping through it, the black cloud fashioning itself 
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together, now pouring out fire, now hail and rain. 

What is it, aye, what? At bottom we do not yet 

know!” é 

Though John Storer would be the last to claim that 
he has found a conclusive answer, he has at least made 
a splendid contribution towards increasing our under- 
standing of the interrelationships and the interdepend- 
encies of all living things with each other and with their 
environment. 

His book pushes back the horizon. By exposing to 
our view the endless ramifications of the environment 
which surrounds and influences all life, including man’s, 
his book has the possibly unintentional effect of putting 
man in his place and whittling him down to size. 

One of the most impressive thoughts the author leaves 
with us is that the effect of man’s impact upon the natu- 
ral world has often been to trigger off a series of reac- 
tions, the consequences of which were not even remotely 
anticipated. 

“The Web of Life’ was written for the general 
reader who is interested in “the wise use of our soil and 
water, our forests and wildlife, and for everyone who 
would learn what has largely been forgotten in our 
machine age — how all living things fit together into a 
single pattern.” 

The text is not long; an average reader will require 
less than three hours to read it through. Some 45 excel- 
lent photographs, arranged in sequence, admirably illus- 
trate many of the physical phenomena described in 
the text. 


“The Web of Life” reads easily, partly because it is 
so well organized and partly because Mr. Storer’s prose 
seems to be so effortless. But the intricacies in the pat- 
tern of The Web and the balance of forces which build, 
rebuild, and maintain its structure are not only im- 
measurably complex but often anything but obvious. 

One of Mr. Storer’s great virtues as a writer lies in 
his ability to analyze these complexities, without a trace 
of pedantry, and yet make their significance clear and 
meaningful to the lay reader. 

I should be doing less than justice to this remarkable 
book if I failed to note that it carries overtones of pos- 
sibly greater significance to the sensitive reader than the 
exposition of facts and their interpretation. Throughout 
its pages there runs a pervasive sense of reverence for 
the beauty of this living world as well as wonderment 
at the precision of its natural laws. This is why “The 
Web of Life” comes so near to providing an answer to 
Carlyle’s challenge. — Georce E. Brewer, JR. 


WHAT'S INSIDE OF ANIMALS? by Herbert S. Zim. 33 pp. 
Illustrated in color by Herschel Wartik. Morrow Junior Books, 
William Morrow and Co., New York, 1953. $1.75. 


Although ostensibly a “junior” book, this little 
volume is one that will serve as an introduction to 
zoology for every member of the family. Mr. Wartik’s 
simplified drawings make basic anatomy clear and al- 
ternating pages of large and small type carry readable 
information for all age levels. The informative poten- 
tials of this little book are impressive. — L.S.C. 


New Members of the New York Zoological Society 


(Between January | and February 28, 1954) 


Founder in Perpetuity 
C. Suydam Cutting 
R. J. Mechin 


Founder 


Percy Chubb, II 


Henry A. Loeb 
Dr. A. P. McCombs 


Junius S. Morgan 
Mrs. R. Stuyvesant Pierrepont 


Miss Sally S. Hoffman 
Mrs. Jeanette T. Judge 
Marshall R. Kernochan 
Mrs. Neil Knorr 

Mrs. Hugh H. Knowlton 


Associate Founder 


Mrs. Nathan Hayward, Jr. 


Patron 


Harry Scherman 

Life 

Mrs. Robert W. Goelet 
Evan S. Griswold 

Miss Anne Phipps 

Mrs. David W. Smyth 
Contributing 

Max Abramovitz 

Miss Helen D. Alexander 
Edwin E. Beach 

George B. Bernheim 
Jesse M. Bontecou 

Arthur H. Bunker 

Mrs. Winthrop E. Dwight 
Robert Foster 

James L. Goodwin 
Archibald A. Gulick 
William A. Hanway 

Mrs. David M. Heyman 
Leon Israel, Jr. . 


Mrs. Joseph L. Lilienthal 
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Casimir de Rham 
James H. Ripley 
Joseph V. Saunty 

Mrs. Hayden Smith 
Edgar B. Stern 

Mrs. Vanderbilt Webb 


Annual 


Mrs. John D. Archbold 
Mrs. Frances L. Blair 

Mrs. Laure C. Caire 

Mrs. Blair Clark 

George H. Clifford 
Thomas F. Cooke 

Mrs. Livineston Cromwell 
Lewis L. Delafield 

Mrs. Arthur Du Bois 
Miss Marion E. Fitzhugh 
James A. Fowler, III 
Mrs. D. Christian Gauss 
Gordon S. Gavan 
Gerald Geddes 

Homer Glebe 

W. Lyle Hammond 

Mrs. Almira Hebb 


Francis Jerome Krebs 
Mrs. Gretchen O. Law 
Miss Janet S. Lippencott 
Richard E. March 
William H. Mathers 
Eugene R. McCaffrey 
Frank W. Miller 

Mrs. Benjamin H. Namm 
Warwick Potter 

Samuel Revits 

Alexander F. Robb 
Russell C. Rogers 

Mrs. Stella M. Rogerson 
James J. Rorimer 

Kip Ross 

Miss Joan E. Russell 
Miss Anita L. Schmitz 
Miss Louise Peekham Seagle 
Dr. Maurice E. Serling 
Frederick Shefheld 

Miss Russel Speakman 
Mrs. Ernest Stein 

Mrs. Frank P. Townsend 
Bruce Watson 

Mrs. Carl Wicke 

Mrs. T. Scudder Winslow 


